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16 B Penicillin T-1220 1< B3 % 3 B ZHI P48
528 ARHEE

TRARE « IUREDL « MEET - @At
IRBRFEEMERLHE

7 L\ E L Penicillin T-1220 o 3REARHIgE & LT
B1HOTIR—REEER Y, ISHWEE DR L
ZDER R SO RAER &%, Ampicillin s X 0 Car-
benicillin & H#E 17z,

DONT, H2WMTIRT v bR, GABE %,
half life, [E#RAIBIT, RPHE REABTS X0
MER EECBIEEDH 5 MEEE & OkE, DEHREK
ZOWTKRE Lce FOEOILERBEY RN,

1. EBHEHGSSTERFE

1. #EREY

T-1220 (FUdk) » Hv, #FHAT5B, 7RE
K, 4K, Fiuk, M/15 BEREE R (pH 6. 5) T
LT,

2. {ERSTE X ORI DT

RE200g A% (B 6 ~7) DEH M Wistar 5
v PO 1RSI oWT, T-1220 20mg/kg (JE ¥ 4mg/
ml) HREIRAD S CIZKBHRMCER L, 105,
1545, 204y, 30%, 60%r3s X OF 120 2 SEEIR & TIkT
UCERmes, BFBE, B REE BB OB Sl (E
SHECAL 3 X O BIAREATAD, Bk X O iRE 2
L, TEAHRTESLHICHERE (1mgFT) %, M/158%
iEER AL THhEe o 5 — b (5~20%) %{ED,
3,000rpm T155r i LB LT S hvic B 7 B0l
BIE2oWT, AWEiEE 2 IE L,

RepPEficBi+ 5B, 5 v b TFdiRiE 156ml o
FHRKEED Y vFRAGT, MRS L, 20~30%
iz, T-1220 20mg/kg (4mg/ml) ¥R EIRA H %
ERERAACES L, 0~ 1B, 1~28R, 2~4
efd], 4~ 8 WRyfd] 3 L O 8 ~ 24 W5 0 TR A HREX L,
M/15 BEFAAR B T20~20065 1R Lic b Dicon T,
AW ERTEY: 2 TE L,

3. WMFABIT

BFIEHRS » b GEI8H) 185K, T-1220 20mg/
kg # KBRS, 302, 6053 X U12040 .
GEMRA UM LTI L, EOh B LT, A B
ff, BB (P L7z paper disc iEL, EHb
WHEH L, TEAHRTER LV SEE LY, Bfm

# (ABEOBRFOEBREZTN L, <« U5 miELE
D) BIOFEKEZDHE FROK, BEBHIRED
LoE—#EL, ThZhFEL, M/15BmMESHKTH
EUR—bF (20%) L L, BODBELTEOhICEES
LM DOWT, EYEREE R RIE L,

4, FBEEAREZOWTOER

e b Im8E (7.0g/dD), v i (7.2g/d) B LY VT
A7 v (3g/dl) & T-1220 L ofEEHE %, Seamless
cellulose tubing (size 8/32), (JE#££0. 6cm, 1/2 #& 1. 0 cm)
(Visking Company) % fi\ 7= FHgEHT ik (4°C) &
Amicon membrane cones CF-25 (7 § = v+ 7 7 —
A=A Fe) 5y ¥) wAWEORIMFGE (1,600
g, 607y, 4°C) TiT/\L, FHE LUK & X DORR
BOEWFINTERL D, HERBIVOBFERY L LD
7o
FRESKBRIC X D, HPEFH No. 51IA DR X b
2cm D &z A, T-1220 @ 50pg, v i & T-1220 D
50pg B X O w7 A 7§ v T-1220 0 50pg 2B L,
200V-5. 0mA/cm T 2 FRpk B, HR TR\ TR
L, 100°CT 5 MZEAEE Lcd 0%, lem 301ty
WL, M/15BEREHEIE 1ml O cBE L, 4°CoXE
DT 2 B 21T - o b DI T, EENE
HARRIE L,

5. HEFREICOWTDOER

ERME LB, T-1220 0 20pg/ml BiFREEWR (pH
6.5,7.0,7.5) 2ml #Ah, T M/15 ¥k iE EHEK%
B Loz metkia, FiXTo b X DELRA
lipid (5 » b X boyHEmE L Bk, SHEEO
EHEKEMZTHRESHF— b2 {ED, 4°CT 5, 000rpm
1550 HEL T, MAEEMR s E 2R E, CoBFYy,
KENEER LD EFT, W3~4BHEL EBD
lipid ##EHARBACAK, XBREL, HHOBEI
13, BRC2~3MKMKEL BRELobDEAG
oo 1EWIRC LT lipid 13, BOXKEBREFE Lk -
7o) 1ml % Ah, IREKE ©60E, 25— 1 Kb, BR TR
B L7d D% 3,000rpm T1553H (4 °C) & Lo MEE 1T 7
W, KBOEYHES Y, R—BIETTR -7 M/15
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Table 1 Half life of T-1220 in the rat (20 mg/kg)
. initial level Kel half life
route fraction (pg/ml) (g /min) (min) r
iv. serum 56. 69 0.1211 5.72 0.9738
im. | serum 76.79 | 0.0919 7.54 0.8811
i m. muscle 5,915. 55 0. 1685 4.11 0. 9584
Table 2 Distribution of T-1220 in the rat (20mg/kg)
route 10 15 20 30 60 120min.
Serum pg/ml 17. 43 11. 84 3.55 1.70 1.20
Liver rg/g 21.45 17.76 4.11 10.75 4.70
L. Kidney re/g 40. 35 18.38 12.01 12.43 8.95
Lung re/g 6. 68 1.03 1.76 0.74 0.43
Muscle (n) re/g 1.50 1. 60 0. 80 0. 65 0. 06
Duo-d rg/g 8.65 16. 75 107.10 29. 40 3.98
Serum pg/ml 16. 70 24.10 5. 66 4.07 3. 66 2.25
Liver re/g 16. 86 25. 68 14. 22 7.16 5.83 1.32
Kidney #8/g 44. 56 25. 43 20. 86 27. 02 11.0 3.27
Spleen rg/g 5.28 10. 42 0.83 0. 61 0. 66
i m. Lung re/g 2.76 5. 56 2.39 1.17 0. 63 0.43
Heart rg/g 2.19 2.45 1.82 0.58 0.29
Muscle (n) 1g/g 5.55 3.65 0.86 1.54 0. 96
Muscle (i) re/g 916. 20 392. 08 385. 43 28.70 19.91
Brain rg/g 0.61 0.83 0.15 0.15 0.08
Duo-d vg/g 36.35 127. 04 75. 89 48. 89 55. 05
n: normal i: injected
Fig. 1 Distribution of T-1220 in the rat (20mg/kg)
ug/g or ml i ) Table 3 Excretion of T-1220
1,000 x\ in the urine of the
*—X rat (%)
100 . AN route | 0-1 1-2 2-4
' / - #———» duodenum
. iv. | 15560 | 3.174 | 3.120
-n}u§€]e
1wl v (]::;::;ed) im. |13 34 4.07 3.92
] liver
fg serum route 4-8 8-24h Total
g 1} mscle iv. | 0053 0.110 | 22.017
spleen
lung i m. 0.095| O 21. 425
heart
0.1 brain
0 10 2 30 60min. 0 10 20 .30 60 min.
time time
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Table 4 Migration of T-1220 to fetuses of rat (20mg/kg i. m.)

30 60 120min.

Cord blood #g/ml 2.163 1. 597 1.714

serum pg/ml 0. 454 0. 320 0. 458

Fetus kidney re/g trace 0. 490 trace

lung reg/g 0. 410 0. 229 0. 347

liver re/g 0. 864 0. 342 0.531

Amniotic fluid pg/ml 0. 056 0. 085 0. 025

Placenta rg/g 0.426 0. 260 0. 673
Maternal serum ng/ml 6.30 4.92 2.25
C.b./M.s. % 34.33 32.46 76.18
F.s./ M.s. % 7.21 6. 50 20. 36

C. b.: Cord blood
F. s.: Fetal serum

M. s.: Maternal serum

Table 5 Binding of T-1220 to serum protein

ultrafiltration equilibrated dialysis
protein conc. (g/dl)
binding (%) recovery (%) binding (%) recovery (%)
human plasma 7.0 31.70+4. 628 27.96+2. 273
bovine serum 7.2 29. 86+1. 515 11.92+1. 362 29. 45+1. 756 15. 64+0. 978
bovine albumin 3.0 33.58+0. 626 10. 92+4-0. 919 35.39+1. 556 14.67+1.199
ARRAE TR DB D S O L L, S EREA B Lic, 2) IRFBRADAE

6. EWENEENE L

BER B. subtilis PCI 219 #% (B TR HW) B v
foo WBH v TR L O discik T, EdhoEkhico
WTATTS - s

oI B K &

1. #&ASH

1) half life

AT 200 g Wi D HEME Wistar %5 » b 185~ 7L
12, T-1220 20mg/kg (JfiK 4 mg/ml) % BE#HIRE 720
KBEAFRINES S, 104y, 15%F, 204y, 30%%, 604y %
L0120 23 o MIEFRE 5 L O BT HRAEECo
half life 13, Table L i L3 L5 D TH 5B,

half life (X Ifi % PIEEE T, 5. 724> (L.v.) 3 X O 7. 54%
(im) %7, HARNEET4119THY, BERBUL
0.1211pg/min (i.v.-{E PI¥EE), 0.0919 pg/min (im.—
MiE PIBREE) ¥ X O 0. 1685¢g/min (im.~fiK NEE) ©
BDo LichioT, T-1220 3 HHYEL D S
HERL, HETH ISEREINDG Z M50 bRIc,

LD 5 o vieRBT BEHEADME, Table2 X
Fig. LIt LT LBV THS,

FIRMNEHTETE, TEBEkRE, HKEORELE &
LT, MEERMBEET T 5. 10Tk, B >FE>
ME>+ 1B >MES>HAOIETSH v, BiFs X OFF
B PR B B R S, WThoRHITh EET
B, TIIRBABREL 200 UETEXE WEEZ LD L
7o

VANEHBE T, BEkE, 159 % peak &L
T, RERIORERIC Lch W Lic, 1650 Tl +238
15 > PP R = P A = I 1 > Rk > i i > 5 P > Lo > o D
HTHv, wolEd, TBNEEIL05HE D 55.05
1g/g L BIETH - oo

Lot o T, T-1220 i3 BESRPIC LRI < B1T L,
e Th, FEPCImERNBREL LEE H 5 BABT
L, 205%, THEBcEtEIhb doDH 2 &8
sibvbhic, ik, BENTOBRBICOWTIE, bt
A &0 T-1220 ¥ AF LD T, FHHcHE Lick
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Table 6 Electrophorogram of T-1220
T segment (1cm)
1 2 3 4 5% 6 7 8 9
protein _
control** % 0 0.9 55 14.0 27.1 28.1 16. 6 7.4 0.4
bovine % - 3.9 22.5 23.5 23.8 21.3 52 — -
serum 5%k + 30(+17.0| 4+ 95| —33| — 68| —11.4| —7.4| — 0.4
bovine % — —_ 1.5 11.3 51.8 19.8 11.6 4.0 -
albumin 9pFHE - 09| —40]|—27|+247| —83|—50|—34|—0.4

*BPB

**T-1220 5018

segment 1: origin (—)

**+*deference of control
segment 9: front (+)

Table 7 Partition coefficients of T-1220

pH CHCls/Buffer Lipid (rat)/Buffer
6.5 0. 5139 0. 5139
7.0 0. 8669 0. 2313
7.5 0. 6039 0. 5910

Bz, #3HTchR%,

2. FRepHEf

{RE200 g R D F bl Wistar 585 » b 1 BES T &
LT, T-1220 o 20mg/kg % RB#IR % 71X K ERATE N
HR, 0~1F§MH, 1~285MH, 2~4RfH, 4~8H
filds X OF 8 ~24F [ D R~ O HEE 13, Table 312 L
DTERYTH D,

is¥, BHBRERECORRELEL LT, &0
MCEKEAT Lico T, BEOERI LAY -7,
245 OBBEIEER T, 22. 017% (i.v.) % L 0121, 425%
(im)Th b, T-1220 HEHERIC X BEIABRT, 1o
ZOBEEIT 0~ 1 ReficHEf S h, 4 RIS OB
REDTH o LA T, BRD D DIDOWTIL,
F v FCORITEE 20~ 6B T54.3% THD, F
fo, LAROBERNBED, EhdTEL, LonbBEs
LORIRMN E DTN L ENnD, 7 v FTRER
PRI OBEES, TOEREEZ bR B A, kb
Tk, RPPEERERTH S EREIR TV B,

3. KRBT

EFEE (B19H) Wistar 25 » F 1 51 T-
1220 » 20mg/kg * KBBHAMNEHE, 305, 6003 X
O 120 sy CofMEIMmME, R B, BAnE BE
B35 3 L OFEKAEE L, Tabled WL ®»FT E 0T
H5bo

B RS 1.597~2.163 pg/ml TH b, FHEIn
HNEE L DML, 32.46~76.16%CTHh b, FAHImIEN
BT 0.32~0. 458pg/ml T, FHAMRE PREE & Dt

6.5~20.36% TH 5%,

WolE 5, RAFIEAR PRI, TR Rt > B oo I
THY, FEKABEZEDLDTHI >7,
Lichi->T, T-1220 ik 5 » FRFRABITT 528
T RBEMENBE LD DX OHCEN, TOBED
FRFFERCE, BB@Em TR bR X 5, ol
BN, FHECEWEL LD L,

4. BASHICEETS1, 2BFEC2WT
T-1220 DERDMIZS » & SFECBEE 2L DL EL
bhBMEERA L DA RER L OSERARKICOWTHR
E R

1D MmEEAEORFE
EOBAFEE (4°0) 3 JOFEEEETE (4°C) T
Tieotz, e bMEE, v vmERSIOY 7T v
DFEA IR Table 51z LdTER D TH D,
WAERIe rmIET3 7%, v VmETIRIFE. 0%
IO o707 3 vTIRIF34.0%TH » foe LI -
T, B0tk 5%, HHIIHECILHEREIIEE
AEBWADEEZ OIS, vk, BEBBY L HRERLE
WTIOfEIFIR Lok &, £WFMEE» SRD R
BRSO X5 LA bR AE AR, v MmiET
27.96%, v VIMETIRIFI40B 8L vT7 AT v
TIIRIFEIB 0% TH Y, FERIE PIETHELNT
B otco
FRESKEEC X 5 mMERA L OKEE L OkEHR
M biFebDiy, Table 6 I LdTEE D TH5,
T-1220 ¥mflcix, BPB X b 3 2 BEMlic peak
o TWBA, T-1220 & v v miEEMFc1z, BPB
I v LAl peak 23h b, T-1220L v 7 A7 3 v
BFFITIE BPB LR—DEZ A, EbLHTYr—7
75 peak MA& B,

Lichi->T, T-1220 ixfiFcEAEEFEE L, ©
DM penicillin RETAEWE X b D72, &
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LCESTHNEIT AT vEHRIZIh S,
2) SEHREK

T-1220 o lipid (5 » b)/BEERIEEW (pH 6.5~7.5)
FIO 7 v vk BEEREEW (DH 6.5~7.5) x4t
BHEEST, Table T2 LT ER D TH Do

SEAEI VTR LOMTTH b, lipid BHEEEiEE
BTk, 7reirs BEEREBHRO T L HPREM
ThH-1,

ES & )

Gram RY¥EEIC X % BB RIE T2 EHED
—2THBH T-1220 D5 » MMERY A%, half life, &
BART, Rk, FBFABT R L 0 IEESRE
&, DEEEICOWTHRE L.

F v Mz T-1220 © 20mg/kg *EIRAES B L Ok
RRGANES LicBEo, M NEE ©o half life 1
5.72% (iv.) & XU7.54% (im) Thb, HAREE
T® half life 134. 119 TH oo LichioT, T-1220
HAPRESIC X D ESICIRIR Z h, s BEe s
MK 5,

Z OBEOWBENIE, B X OFFE cik g N
EXom<, M WK SE, s X OIS
THh, LT, BANOBTR G, BENEREL,
15%r% peak & LTHiEHEAC AR bh, 60731 H
BETH -,

5 o bz T-1220 © 20mg/kg *HIRAESH R X Ok
RRAFPIES LiclE o, RydhfR, 24MRTiziE22
%THY, TOBEEIIFHETHBEIN, BROLOD
13, I v TR ABEEYS54% TH D L OWME L HY
6B TORENEE L b i, 12F15%THD

S EicEnn, RPUATOHMAER EELZ DR S
2, e+ TORPEEM50~90% T, BiFHEa A
EIRRBRTWBD,

7 v MRFABITER (BEAmBERNEEEOK) 13, B
WM T332, 46~76.16% TH v, FAFFMIBERE Tk
6.5~20.36%TH v, FAfFiEZE TR, BEicE LD
FETH - Tco ToBFKPEEIED - 7,

MEERME & OREARITe P IETIISLTI%THD, ¥
YHMERIC T 7 AT 3 v CRIRIENL TH T
WESKBRN D, v o7 A7 voHETOEYEINIE
HEREL, TAT 3 VEDEENE LT ENDhsbh
o

Z v b lipid X35 2 ELERE1%0. 2313~0. 5910 T H
D, BRBMEND IR 5 hadib i,

U Eo®EENS, T-1220 BHE X hELrcRIL
Sh, IfiRX DESCHITHAL, BBERCBITL, &<
CHFBEANCREBECRETL, THEBENCISRECS
AR bhte, Rbicite2% QAR »HIh, 5
v b BAFPICIL B SS I T 32. 46~76. 19% 23847 LIAIFIF
BRI I ML DRSPS X DEMETH - 1o, FEKA
BEIE,

MEEB & ORFBAIRIZFNLTH S,

b4 [

D sk, mEET, EAEE, ReEE: s
B penicillin T-1220 1= B <5 IELHIBTE, 2
13, —Ag3EMmEM, Chemotherapy 25(5): 769
~1782, 1977

2) EE23[E B A(LHREEAH A AT MRS, HiFE
vHEvw a1, T-1220 ¥54, 1976
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PHARMACOLOGICAL STUDIES ON T-1220,
A NEW SEMISYNTHETIC PENICILLIN
SECOND REPORT : DISTRIBUTION, FATE AND EXCRETION

HARUE ARATANI, YASUMITSU YAMANAKA,
SH1zuko KonNo and Hiekr TATEISHI

Department of Pharmacology, Hiroshima University School of Medicine,
Hiroshima, Japan

Distribution, fate and excretion of T-1220, which is effective against severe infections
by gram-negative bacilli, were investigated.

Rats  were intravenously or intramuscularly injected T-1220 in a dose of 20 mg/kg.
Biological half lives of T-1220 in rat serum were 5.72 min and 7.54 min, respectively.
Biological half life of T-1220 in the injected site of muscle was 4.11 min. The levels
in kidney and liver were higher than the serum level. The high level in duodenum was
also observed. The total amount excreted in 24 hr urine of the rat was 229 of the
injected amount. The cord blood levels were 32.46 to 76.199 of maternal serum levels
in the pregnant rats. The fetal liver level was higher than other organ levels. The
amniotic level was low. Approximately 30% of T-1220 was bound to serum proteins.



