180 CHEMOTHERAPY

APR. 1984

TA-058 o I i () i oK ) F FE

EHE e PR BGH - AN ESC e NERIRZM B EX
B REE =R

WREAK
SRR

fuly —#
LM E R B P
e S
Je el K2 A HBH R R B AR A

$ L penicillin RAEHR TA-058 oW THES, EAES X CERHRIC >V TRY
L7c, il DIXBERYRED S. aureus, E. coli, P. aeruginosa 0> 60 ¥, P. mirabilis, P. morganii
D4 20 Bkiz >\ T 10%cells/ml T MIC 28I L7, MIC ob'— i3 S. aureus Tix 12.5
ug/ml, E. coli Tix 3.13 ug/ml, P. mirabilis Tix 0.78 ug/ml, P. morganss Tix 3.13 ug/ml,
P. aeruginosa Tix 1,56 ug/ml CENIHENETR LIz, KRB 2 g B 21T - RO MP R
B L RPHEICOWT, 6 ADEEMABT TR Lic, Mo M5 53850 FIHEA 263.3
ug/ml THofe, LAELHREL TORMTIX 4.4 ug/ml OMELRL, T/%(p) iX1.628HTH
olce RPHMRIICEEMETTT6. 1 BORGFAPMBTH -7, FRRICEV THREKA(LENE
BREZRBITLLNERBTRNAZL, ZAMENED bhic, ARAYREE 24 FlickR 1Bl 1 ~28 %
1 H2EAFHEL, 5~15 BMOKE THREKDE LRI L, ED1LH, ADHTH, 2265
36, EHIPITHRIS.OFKE TR LI, BHERIZ L BICTHMSHB L2, BKRRERICIIRHG

HRRBIZD bR o7,
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TA-058, (2S, 5R, 6R)-6-[2R-2-(2R-2-amino-3-N-
methyl carbamoylpropionamido)-2-(4-hydroxyphe-
nyl) acetamido]-3, 3-dimethyl-7-oxo-4-thia-1-azab-
icyclo[3. 2, 0Jheptane-2-carboxylic acid trihydrate,
MW.547.58 i3 B MIEKRASHICTHBEALF LY
EHAo penicillin RAEHRTH 5, LFERERZ
Fig.1 &5+,
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Fig. 1 Chemical structure of TA-058
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BB 5yMED S. aureus, E. coli, P. aeruginosa D%
60 ¥k, P. mirabilis, P. morganii 4% 20 #kicx 5%
ROHE S % AR(CEREFAEELIC R, BEER
108 cells/ml TRIE L7z, 7235, XtH3EH & LT Ticar-
cillin (TIPC), Piperacillin (PIPC) # fv ‘7z,

2. hADHME

6 £ D EEERE A BT volunteer— 4813 20 ~ 24 %
BT 164~175cm, KX 62 ~ 80 kg —iz TA-058
DEANT A MR REE L%, AK 2 RENARE
K20 mlicFEME L 72 b D & 3 YR TRERE L, BEE
D FEDWEE & RPHEIC OV TORM 21T -1z,
BT 543, 305y, 1WEAA, 2mER, 485M, 6F
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fgiciTv, RRIZ0~2F50), 2~4WM, 4~68%
MizfT o720

EARMBEOREX REHL LT B subtilis ATCC
6633 Bk 7oiz M. luteus ATCC 9341 k& V28
VT4 AP BRIC X o, BT Y T Y A RS

(%8P &AW, mPMEEtdile Hvy, SRmghRiT
7—VIE CER L 72, BRix phosphate buffer (14gM,
pH7.0) T 10 LA EIc AR L, SN ERRIC b o h &
A, &R, BohmMX v Simplex (Weighted)
&\ Two-compartment model {Z X Y pharma-
cokinetic parameter *JH L 7-,

HAEMP, volunteer (3T 2 EF O & ME+
A%, m¥EfH, triglyceride, T-cholesterol, NEFA,
IRI, GOT, GPT, Al-P, r-GTP, BUN, creatinine 7z
YERELR,

3. BB B

BFa 56 425 A b HEIFI 57 4 1 A ¥ Tt ABE L 7<%t
HIRRLE 24 Hlic oW T, TA-058 DGR D RN *
otz SEMIXRMEE 1 B, FERZFBILE 4 Bl (BT
KR4, MEBLAE 3 BI(AERS 2 41, ABEH 1 H)),
REEBAE 16 B (RMEREZTR 76, SHEBEBES 1 5,
BHERERER 8 ) ThH D, FMHIZ 20 ~ 8228, F5959.3
BT, BERAZEDABHEZ Lo bOBE D -7, R
REIF, Z2APTHolk, FEOWEFER, 64
LTk 1[EI2g, 1 B 2@EOAKHE o 18 filic
EWLTik 1Ellg, 1 A2ETH-7z, HE5AKITS

Fig. 2 Susceptibility of TA-058 against
60 strains of S. qureus isolated
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1.  ® &H

S. aureus 60 #kic x4+ B &H|» MIC i1 Fig. 2 127
FTeED, TLLT 1.56 ug/ml~12,5 ug/ml {Z53F
L, ©—2212.5ug/ml icd 7=, TIPC kb —E¥pk
K&, PIPC LRI%TdH -7, E. coli 60 fkicxt+ 54
#lo> MIC i3 Fig. 3 iziRr+ &30, L LTO0.78 ug/
ml~ 3,13 ug/ml IZHAHL, E— 2% 3.13 ug/ml iz
HoT, MO 2K L BERBETH 7, 7233, >100 ug/
ml OFERD 9 BB bivic, P mirabilis 20 #kic it
+% MIC i% Fig. 4iz57+ &%, 0.39 ug/ml~0.78
ug/ml ZRETOBBE LN, P morganii 20 ¥kiz %t
+5 MIC ix Fig. 5 i&Rr+ L3609, 0.39 ug/ml~>
100 pug/ml (IR 53 L7 — 243 3.13 ug/ml |z

Fig. 3 Susceptibility of TA-058 against
60 strains of E. coli isolated
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Fig. 4 Susceptibility of TA-058 against
20 strains of P. mirabilis isolated
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Fig. 6 Susceptibility of TA-058 against
60 strains of P. aeruginosa isolated
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Fig. 5 Susceptibility of TA-058 against
20 strains of P. morganii isolated
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Fig. 7 Serum levels of TA-058
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Too #5543 240~290 ug/ml TYLIGMHIL 263.3 ug/
ml #R Ui, BEHEDOFHDOMPREDHB L Fig. T
IR LT, 1RSRIE CiiasEcdd L, Thilgizee
BOPRBP LD 2HELRLTNS, 6EMETY
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FHET 5L, a 80,335, SAH 1. 62 BRI TH o, K
kit Table 2, Fig. 8 iok Lic, SEAMHS#% 2RH
TIRRPREED 4,100~ 14,500 ug/ml k FMEETH
7,517 ug/ml Th o7z, PEERIE 1,215~ 1,450mg T
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Fig. 8 Urinary recovery of TA-058 after

single 2.0g I. V.

< g4 - (ug/ml)
7%, %nﬂmuzﬁfrﬂgﬂ PRt shi, AWMLY 216, 000} Mean (n=6) _%)
JHi L 7= pharmacokinetic parameters ¥ Table 3 |z = L i
<
Flir, THETIIRMMLPME Co i3 287.7 ug/ml, = - 76.1%
A Vd 13 6,98 liter, fmhMBFEhAR Tk AUC e i 1 .
=) o g
{3 244.75 ug/ml « hr., clearance-total body % 8.21 2 s ook 1so ]
[ » =]
mi/min. Thor, KB, XKFRPIZIT - mikEL H - é
LAY Table 4 IRL, BICBREELS g i / )
NEFRABD bhAr -k, e | )
3. R 5:: ok N N S
B4 DEFIOWMESL Table 5 |/RL 172, LMBITHE (hr.)
Table 1 Serum levels and T3 of TA-058 after single 2.0 g administration by I. V.
Volunteer Serum level at hours (ug/ml) T 1,(hour)
B.L. |B. W. , ’ o ° ° ° _ -
No. | Age (em) | (kg) Before 5 30 1 2 4 6 a-phase|§-phase
1 20 164 62 0 290 120 78 35 9.1 4.6 0. 47 2.01
2 22 168 63 0 280 120 76 30 9.6 4.5 0.40 1.81
3 22 170 67 0 265 98 66 27 8.5 3.2 0.21 1.25
4 24 173 70 0 245 110 58 31 8.9 4.1 0.26 1.42
5 22 172 80 0 260 118 68 29 11.3 4.8 0.30 1.60
6 22 175 66 0 240 115 74 32 13.0 5.4 0.31 1.60
Mean 0 263.3 | 113.5 70.0 30.7 10.1 4.4 0.33 1.62
+S. D. +19.4 +8.5 +7.5 +2.7 +1.7 +0.7| £0.10 | +=0.27
Table 2 Urinary excretion of TA-058 after single 2.0 g administration by I. V.
Volunteer Urinary excretion (ug/ml, mg) Total Excretion
No. 0-2° 2-4° 4-6° (mg) rate (%)
1 ug/ml 4,700 1,000 660
mg 1,269 157 45 1,471 73.6
) ug/ml 14,500 750 300
mg 1,450 154 56 1,660 83.0
3 ug/ml 4,100 340 330
mg 1,230 155 55 1,440 72.0
4 ug/ml 7,700 220 200
mg 1,425 164 36 1,625 81.3
5 ug/ml 5,100 270 400
mg 1,250 151 69 1,470 73.5
6 ug/ml 9,000 290 600
mg 1,215 191 60 1,466 73.3
Mean ng/ml 7,517 478 415
mg 1,307 162 54 1,522 76.1
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“~__ volunteer | -
: 1 2 3
tem o ) S
A 232.0 242.2 234.5
B 35.5 44.4 83.3
Co 267.6 286. 6 317.8
a 1.46 1.74 3.36
B 0.34 0.38 0.55
kel 1.02 1.12 1.44
Ky 0.29 0.41 1.19
K2 0.49 0.59 1.29
TVe(a) 0.47 0. 40 0.21
T¥2(8) 2.01 1.81 1.25
vd 7.47 6.98 6.29
Cl-body 7.64 7.84 9.07
AUC 1-e 261,90 255. 26 220. 46

Pharmacokinetic parameters of TA-058

APR. 1984
4 5 6 Mean
217.3 231.8 196.0 225.6
71.2 64.6 73.2 62.0
288.4 296. 4 269.2 287.7
2.69 2.32 2.24 2.30
0.49 0.43 0.43 0.44
1.27 1.19 1.05 1.18
0.87 0.72 0.69 0.70
1.03 0.85 0.92 0.86
0.26 0.30 0.31 0.33
1.42 1.60 1.60 1.62
6.93 6.75 7.43 6.98
8.84 8.05 7.81 8.21
226. 36 248.43 256.10 244.75

KHEXE L/ bng Table 6 2R Lz, BUMLIED
1B3EHTH -7, BUEREXIRD 4FIIERD 15,
BH3PITH o7z, SR 25 Tix 1 FIHER), 1
BIVENTH >7c, BERIFILPDBHTH -7, A8
ERPED 3HTREDZ L FIOATH o7, AMBE
BRTBENCONTIZERS F, 5 1 5, LB L HIT
bole, BMEBMRD 1 FIIEZTH >0, BIEBERR
D8 BITERN 3B, B2 H, RRHR 1K, EL2HT
b otc, RIBIBBYE 16 FITIX 75 BOABRE R LI,
2 24 POV TOBRKDREERD 116, HH7H),
RRBHIB, EHIF LD, BHRT5.0 BOFMT
bolc, BHTH o234, fEH No. 7 (X5 82 5%
O BEAR THY, BEH LY E. coli 105cells
/ml M ERRthE R & -, TA-058 1]8] 1g,1 A
2], 7 HRE, 3t 14 g 5% DORE T K. pneumoniae 105
cells/ml (B L, BRKER bHEET EXLHE
L7BITH B, No. 21 iZFEBEMSEERE & HlKBICR
OBRIERERERDFES] (785%, %) Tdh b, HHBRLLER
kv E. coli, K. pneumoniae (107 cells/ml) 2%k
ETRHEh, &%) 1E11e, 1 B2[E, 7HM, 3tldg
BE LA, BAE, EREREY, EHLHEL:,
%7 No. 22 i EARE% b BEMBRER (715,
&) Thh, BERBRRDIC S. faecalis 107 cells/ml
NRMEHh, A&|1E 1g, 1A2E, 7AM, &g
BB+ 5%, HERTE E. coli 10 cells/ml iz B35fe
L, ARLUEBLETEDLHWEBLIERNTH S,
MESREY LT Table 7 (LRLE, 24T
»5LBRHE 2T T, ML 198K B 28k #HXR4
B, RE2HKTHo7/, BHIBELRILIT0.4% Thot,

BERLEHBHL85.2HThHh -1, B, HXAHI,
E. coli—=K. pneumoniae (No. 7, No. 10), S. faecalss
—K. pneumoniae (No. 8), S. faecalis—E. coli (No.
22) Thole, BHY, HEARE ZHRED A LR
K. pneumoniae T Y, FEIZxHT HHENOFNZ
LA TH D, 1B, No. 5D H. influenzae i385
Ik 6 A BICHEMHEEA»THY, Fic No. 18 Tikft
HEdh k%8 A Bic K. pneumoniae, E. coli DHEHEEL
T,

BIERIFER No. 20 THHF1 B 2g 6 AMKEHKIC
TH# (1 B4[E) HR, ILEARE, RRRERTET
HITHK L7c, ZOTFHIZ TA-058 2 %53BfH 50
DEEZbB, TA-058 BERI%ICHIT BEREER
#ix Table 8 (xE LHTRLI, AFICLBLDLE
AHNDRBEIBH ORI,

E ®

TA-058 iX 6 firflg4ic N*-methyl-D-asparagine ¥
A+ % penicillin RFEMR TH 5, ARN2 7 7 A
W, /5 LRNEICH L THREAYEL, REIFHR
K8 <, in vitro [RF AR LY b in vivo ITRIFA
BRICEN, ERAOBE CEAIIERDESED bI
TWaY, SER~ OEKSRED S. aureus, E. coli, P.
mirabilis, P. morganii ¥ X U8 P. aeruginosa izn%%
MIC oRiE#RsSE it TA-058 i3 PIPC, TIPC icflE5¢
Y ORME AR R L., KNBIETIRT v b, RIEE
G LIcBEo M BEEic >\ T o T TA-058 &
CBPC, PIPC L9 {, &\ mh@BEA Bohis Lii#
EIRTWBMD, @EmA volunteer jcxtLA# 2.0
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Table 6 Summary of clinical response with TA-058 treatment

Diagnosis pI;I?i'eg{s Excellent Good Fair Poor Efficacy rate (%)
Sepsis 1 1 1/1 (100)
Bronchitis chronica 4 1 3 4/4 (100)
Cholecystitis acuta 2 1 1 1/2 (50.0)
Cholangitis acuta 1 0/1 (0)
Pyelonephritis acuta 7 5 1 1 6/7 (85.7)
Cystitis acuta 1 1/1 (100)
Cystitis chronica 8 3 2 1 2 5/8 (62.5)

Total 24 11 7 3 3 18/24 (75.0)
Table 7 Summary of bacteriological response
Group of Organisms No. of :
patient isolated strain Cure Decrease Alternate Persist
Sepsis E. coli 1 1
S. aureus 1 1
R T L K. j'bneumamae 1
H. influenzae 2 2
P. aeruginosa 1 1
B. T. I S. faecalis 1 1 (K. pneumoniae)
U E. coli 2 1 1 (K. pneumoniae)
S. faecalis 1 1 (E. coly)
E. coli 8 6 1 (K. pneumoniae) 1
UTL K. pneumoniae 6 4 1 1
P. mirabilis 1 1
Acinetobacter 1 1
C. freundis 1 1
Total 27 19 2 4 2
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STUDIES ON TA-058

Axira Sarto, YasumicHr Kato, Kivorumr IsHikawa, Einosuke OpAcGaki
and MASAHIDE SHINOHARA
The Second Department of Internal Medicine, Hokkaido University
School of Medicine
Masumi ToMizawa
The Department of Internal Medicine, Sapporo Hokushin Hospital
IcHiro NAakAYAMA
The Department of Internal Medicine, Sapporo Tetsudo Hospital
KivosHr Sato
The Microbiological Laboratory, Hokkaido University Hospital

TA-058, a new parenteral penicillin, has been investigated to give following results.
1) Antibacterial activities
MICs of TA-058 against 220 strains of S. aureus, E. coli, P. aeruginosa and Proteus spp. isolated
clinically was determined using plate dilution method inoculum size in 106 cells/ml. The peak
of the minimum inhibitory concentration was 12 5ug/ml for S. aureus, 3.13 for E.cols, 0.78 for
P. mirabilis, 3.13 for P. morganii, and 1.56 for P. aeruginosa.
2) Pharmacokinetics
Serum levels and urinary excretion of TA-058 after single intravenous injection of 2.0g of
the drug were measured in 6 healthy male volunteers.
The mean peak serum level of the drug, five minutes after injection was 263.3 ug/ml, and
4. 4pg/ml in serum was detected after 6 hours. The mean value of biological halif life in serum
was calculated 1,62 hours in g phase.
The mean urinary excretion rate was 76.1 % within 6 hours. Although clinical laboratory
tests were examined, no abnormal finding due to the drug was observed.
TA-058 was thought to be a good tolerable drug from this study.
3) Clinical results
Twenty four patients with various infectious diseases including sepsis, respiratory tract
infections, bilary tract infections and urinary tract infections were treated with 2~4 g daily
dose of TA-058 for 5~15 days. Clinical effect was excellent in 11 cases, good in 7 cases, fair
in 3 cases and poor in 3 cases. It was 75:0% of the efficacy rate of the drug.
As to the side effect, diarrhoea was occured in one patient, and no abnormal laboratory
findings were noted.



